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(54) ORIGINAL READER 

(57) Abstract 

PURPOSE: To speed up the processing and to enable 
shading correction based on the time change of the 
intensity of the light source. 

CONSTITUTION: CCD line sensors 6a and 6b send 
signal charges which are photoelectrically converted 
into the incident light by photo diode arrays 7a and 7b 
and stored to CCD shift registers 8a and 8b f transfers 
each pixel signal to output sections 9a and 9b 
successively to read one line of pixel signal. The CCD 
line sensors 6a and 6b are driven separately and 
simultaneously by a driving section 10. The processings 
such as sample-and-hold, A/D conversion, dark output 
correction, rearrangement outputting two data parallely 
outputted in the inverse direction each other from the 
center of the original picture as one serial data string 
arranged in the order from the end data of the original 
picture, and shading correction are performed on the 
output signals by a signal processing section 1 1 . 
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(57) [gift] 

raw] Mmmzmztitbiz. yem&mcomm&ik 

imtiL] CCD7-f>t>t6a, 6bttAS*7l££:7 
*h^t-K7K7a, 7 bT7t^&, #«l<£: 
«^«^fS:CCD->7 M^X*8 a, 8blCi£9, # 
H^m^^BM^tb^Sf 9 a, 9 blci£0 fcU l7^> 
# (-t>it) COiS^ffi^Sr^/f-rcit^T'e^. CC 
D7-f >"fe>it6 a, 6 btiKBfjSCl 0{C«tO -^-n-^n 




( 

1 

©SiflicSt*ffi sn-5Ss3-& 0 BsJticttJfcT-SfliUgftB 
£l^lCj£7?[Sj£&-5J:'5{::^:BU. gCI&Um^ &©KI* 

OffiB*ft!l»-r*aE3tt*ElW»»4:. B«OU--f XC«kO 

t. xfc«toM3£*a«**!wr*M*3sa 

£*-;uF-r-5Sgi©*-;i'K^at. nafisw^ 

ziEmifrtzm i ©jESfc^at. &m i ©im^a 

5-f >tctofcOB*r«Btt*Rt. (ME* l ©jESft: 
^a©fflrtT*SIE&ft;*ftfcB»R*BlD«*t£mria 
aBtg#a©rt^£ 1 7-O«ctofc0^*ttJbfca*(dJ; 

o lE^b-r -a m 2 ©iBgft^at £ mntz c t. t 

5Sg 1 ©*-;U F^at. «JtffiC3tt->— F#ttStt 

at. »B2-D©*-,>UF^a©ffi*lfc»«PtLT 1 5 
-f >Ktofc*»mUl»«^*iE»ftT*« 1 ©IE«{fc^ 

at. wsBiEaftsnfci 5-f >K*3fcsi«^ai*«^ 

2 ©Bflt^at. «3ta5K3tS/— 
SnTH5B*©ffl*«*-Jl' ft *MS3 ©*-;u F#^ 

at. ttsiso^-^H^aoaiAtmesaoeit^ 
e©aia**sttT*i*jic¥at*«w-&££*i#«t-r 

S^*JS 1 Btt©Bfttt%SB. 

myt&&te.<fc'M&v>frv>ffim<Diiij]&ft$:-fc-)i' F-f 

Tir>«BX©ffi*rffift-&*— Jit FT** 2 ©*-;u F* 
at. MBJBiOJt?-JH«#a&tfJB2©Jl;-;PH^a 
©Hi;Jj£S*Ptl,T 1 >lc*3>t^>PgB?JfJ^fa^$:iE 

ttft-rsiRiojEttit^at. lESifcsnfc 1 >«c 

*>fc*W«rHia«#£E*-r*JI*2©E«*afc. 
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gB(l7t->-;U F#&£nTV>-&iSi?t©tB;'j£*--Jl/ F~T 

•5Sg3©*-ji/F^at. RjB3©#-^F¥a©ffia 

t(WE* 2 ©Ett^a©A8£ 1 7< >fc*>Jfc QR*ai 

fttire&£jft-r«£i£^a£. iNrEtfKsnfcRffttiuft 
«**±j«-r*flfei«*a©a**B«*»iMi['afct# 
otb*3&»6«r*«»^at*»W3tJits««tr* 

fgjfcJil 1 Ett©BtfcKScSB. 

t * © 7 -f >*fc o oga^f p»i ictt < ajg-r -s e t 

&<$®LtT2>mXm 2 X« 3 Ett©BftftlKgB. 

©*-;i/F*a©ai;>jt. mE*2©Eit^a©rt«* 
1 >fcto&Dtt*mufcfflafc***T****a 
t, s^^a©ai^*^^^7tm^^^t.ai^ 
20 sn**«a^fci*>*ffla«^££j*Ts£j5R*at. 
»E»«3n&tffl*ffla«*t*£j«-rs*rt*a©iB:*j 

£H&£St^o7tt#©m*^£^T3i&g:#at£ 
Rttfc£t«#«tT*»#mE*©B»tt*£«. 

ftwrtaasn/^o©-^— w.mmmcomn'f 
-?frzm\z&/vfdi-3<Dmpi : T-?mtis-z:mtiT2> 
m'<wz-®& : £mtftcz\ t&&®.t-tz>m#m 1 ~ 5© 

t»fJ©»ttlftR9l] 

30 [0 0 0 1] 

ItiHBftm **W4. BftRS&BtcHU «fcO»» 
ictt. CCD^Ot^Sffi^fcBftBWlSifcff 

[0 0 0 2] 

[&*&»] ccD5-r >-fe>-t*-*flHr>fcH«awt«« 
ic*5^t. Kcw&ttR©tttt£t>t?. tn^tKDmmz 

40 BfteR*%£BBRRf£B#f&XSnT(r>«. 

tf. 1 -5 3 5 3 8 *t&*g©fc©te. BftBl*tt 

f^Djgg^CCD^-f >-fe>+>-. SfSfflCCD7< >ir 
>1t^ai^bTl^>-5„ L*^U. £E#:©&flrT:&£ loo 

50 ^®S[5I8S^iSS8()^prtgTS.^^t^S*$n. 



( 

3 

[0 0 0 3] Sfc. '&&mT'ltm?>-%LZZi:<DT'gZ>& 

xmm-v-'f xjiO'hz^&mzwizt-WL&t&iz. ccd 

OT. «E3l?<E>ftfl5 (03;U£. #&¥2 - 2 6 4 5 6 8^ 
10 0 0 4] 

err. ccd7< >-&>+>-, ccD^i&iaK, ffiTjfi^ 

BftfttSte-ffi? H t*«?I«T* 0 . ^^«r@'S £ £*« 
CCD7-f >-fe>+>-^ffli/^Cli(cJ:0. SS. fiiftlffl 

nt. ifc. ccd^ >iz>-y-<D&-3nm$t<k0'pti. 

ICli. ffi7Jjg3WUo«CCD5-r >-fe>tJ"i:|5|fi|-C& 
* «fc 5 ttBMtf&gB £ C <h * B <h L- T ft * 

[0 0 0 5] 

[fiiffc] ^fgwa. ±i2ew^^-r^fei*tc. (i) 

#MHfeB^KJ:OBtt<0»flEKfci;fc«ftfll#fc#s 
BMt%&BK43<r>T. B««*£±j£SE#6l»C2#ffl 
IxTK4««J:^IZ%«X«I3R? (6 a, 6 b) £-^<D 
B8NUftc**J&3-&-T2-3tttt. tt2:?0%B2j&X?' 

(6 a, 6b> <Dmmzwi?hm2nz>m.%-w.K)mmiztt 

l&r«Bft{&BtfBttfl«to££iE£ffl0Sff'f'*T. 

3tR (2 9 a. 2 9 b) <h. ^S^(6]IC^»;pTflgftiiJ 
Gfeg«|S« (4 0 a, 4 0 b) <h, BWOtM Xettfcl 
TSBIftlM'Xttfcl^S: (3D t. Bfto-tM'XCJ: 
0B#fi©ffiB**Wr (3 0) t. B 
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©SB (3 4) fc. BSTO^X£J:9B91KB0>%fte 

«nwr*BW3t»«i»« (32) mmw^ xic«t 

Oi!ljfe3tEafllfcW»-r-5M*3lEaK«!W» (3 3) t. 

A%flbPtt< *K2i»©*0)B*©itia«#£*— ^ kt 

SSglCD*— ;UH*e (5 2 a, 5 2 b) t. ®JGfeg 
tpffi (4 0 a, 4 0 b) £Jf{|!b;taj*Jg87>£*— ;H< 
T2>&2(D*—)l\ i; £& (5 3 a, 5 3 b) <»:. h&sB^ 
l©*-JUK^eRtfSi2©3fc— ;UK¥§3: (5 2 a, 5 
2 b, 5 3 a, 5 3 b) ©iiiTjffifcSfpt LT6£S«P 

8 (56a, 56b) t, 1 OJEMfc&Wi (5 6 
a, 5 6 b) QffiftT&SIEffifcSttfca&SWEK* 

stofi^^i >ict)feos2ts-r^>iBts^a (6 5 

a, 6 5b) t. MIBUS 1 (DlEmit^m (5 6 a, 5 6 

b) cDtbTj-cs-siE^t^nfcffii^^ofi^&wte 

321S#©(6 5a, 6 5 b) Ort^PSl 7-f >tctofc0 
ft&UUfcU;fc£J:QjEffi{fc?S%2®jE&fl:^§t (6 
6a, 66b) tfcttttfcCi. EKtt. (2) 

(5 2 a, 5 2 b) tfjfefflfcjtt^-^ H**&SftT 
^*B*<0HJrt«fl'£#— ^ H-T4SB2 O*— ;U 

(5 3 a, 5 3 b) <h. fllJE 2 -DWfc—fr F^&com*/ 
£S«P<h IT 1 7-f >(3fcfe-5BifB#ffi^(s^-€:IE«{k-r 
Z>3& I <DjEM<t^& (5 6 a. 5 6 b) <h. ffii2iEJ&fl: 
Stlifcl >(Ct)fc-5BgB$m*ff^-$:tet6-r-5^2(D 
fB^^g: (5 8 a, 5 8b) £. J63taHcft->— 

fg (5 9 a, 59b) t. Wi% 3 K^Scoaj 

misfritiJit&mnTz>mM-^& (6 o a, 60b) 

(6 3 a, 6 3 b) iz&mitzZ\ii> 
MtCti. (3) 1 7-f >{Ctofc-5B&»#m73<I^«D-5^. 

•S^IODtJx— (5 2 a, 5 2 b) <!:. ^>l£S8tC 

■5!2©*-;H i ¥S (5 3 a, 5 3 b) t, hJE^I 
<^)*:-;UK^eR^2C5*c— JUh'^g (5 2 a, 5 2 
40 b. 53a, 5 3 b) ©|iiA4I?iLTl 5-f >l:fc 
fc*flfl*HJ*«^*jE«flSf*S& 1 Oj£*fc*B (5 6 
a. 5 6 b) mfffiiE^fb^nfel 7-f>Ktofc*«f 
B$m?J«^$ieti-r^^2©i2ti^g (5 8 a, 5 8 
b) t. «!3tSB»c3tt^-JH«^ft3nT^*ffl^<DUi* 
^J^— ;Ph*-r-5^3<D^— JPK^a (5 9 a. 5 9 b) 
sm3<o*-;UH#e©ai^tWBe^2©l2fg^g: 

mn^Wt (6 0 a, 6 0 b) t. fe^ff^a (6 0 a, 
6 0 b) CDtUA^eHBI^BXffeBT- (6 a, 6 b) 

50 frt>mijznzwmzntzt&mmj}m^&±f8.-r2>*kf& 



( 

5 

¥WL (6 1a. 6 1b, 6 2 a, 6 2 b) i. Wl%ZWf& 

$nfcBt»$ai*m^^^-r-5^a (6 1 a, 6 1 b. 

6 2 a, 6 2 b) <Dmjj$:m& : £:WifrWL^fzii2<Dliitl 

ZWLW-^Wc. (6 3 a, 6 3 b) t&mitzZ. 
t. JglCtt. (4) iWffi (2) Xli (3) (Cii^T. 1 

00)S«B#Klltt;'<S<^-r-5Ct. HKtt. (5) 

taiB (i) jc*ji»T. 1 7<>tct)fc-5^m^«^-o 

MS2<DtB®^g (8 0 a, 8 0 b) ^7tS6l^->- 

Jl'K^a (5 9 a. 5 9 b) <h, KS3®*-;i' 
(5 9 a; 5 9 b) ©ffl*t. iffit2S?S 2 ©fafe^ 
g (80a, 8 0 b) cortg* 1 5^ >tCt3fcO^*-ffi 
V1t&-h£ZmU-?Z>lkf$-^WL (6 0 a. 6 0 b) t. 

(6 0 a, 6 0 b) ©ttJ^j^€.*ISlC^m^ 

mm? (6 a, 6 b) »^ai^^ns^$nfcBtB#m 

^i^MtSMfg! (6 1a, 6 1b. 6 2 a, 
6 2 b) HulB^W$nfePtB#{ti^ff^^^fi£-r^* 
(6 1 a, 6 1b, 6 2 a, 6 2 b) <DtH7j£iS 

&*m.frMr>rz£%<»\bt>fr%m?zMM : $-WL (6 3 

a. 6 3b) tZmifrCii. ElCfct, (6) ffiG 

(i) ~ (4) (D^-rtifriz&^T. mffiM&e>'p>i->& 

-^JiJtbTai^-r-SM^xlHlSS (6 7) ^tSttitCl 

[0006] 1111 *ftw\z£z>m@imwmme>-n 
mM&s&w-rzftebviffitfimT'. la*, utmm. 2\t 

Zi>i? 9 hU 7 7,. 3\m.WftW- 6 a, 6b(JCCD 
7-f>-fe>t>\ 2 4 a. 2 4bteU>X\ 2 9 a, 2 9 
b«l^>X, 4 0 a. 4 0 b«a"jefeS«P«TS-5. 3 
h*7X2«±W^l«fi8W^3T^«lcra 

6£W«)KSt^«£ffi?<0CCD5-f >-fe>+l-6 a±(C. 

1 0*^*^*W©S#t^tt*ffllWC C D 7-f >"b 
>-tf"6 b±iZU>X2 9 a. 2 9 b J;:J;9ii3&$n-5. 
2O0CCD7-f>t>f 6 a, 6bte8MfctCgg 

(xTjfa) {c2^(c»fdT-e-5^«TrSntf. 0<J*. 

If. S7-, ^5t,>liA-7 5 7-, 75 

ffi7tffi2 9a. 2 9 bttS^MK9ffitt£lftfr5KatUfc 

SSt3t*Jt7t-r-5. B"jefe**P«4 0 a. 4 0 bfi&y 

[0 0 0 7] @2tt. BIS. fi^5&S^ 



4 ) #H¥5- 19 15 7 5 

6 

J^fHT. 0^. 7a, 7 bttCCD->7 hl/yX 
^. 8 a, 8 bfi?* h^-f t-^H . 9 a, 9 b 

tttb73g&. lottccD^iftge. liaifioiti. 3 
o i±a&MKiM*i& 3 i figi»*-f x&agB. 3 2 uig 
wymmmu. 3 3 ii9jj^taift$ma. 3 4«gjefe 

»K*lPSBT^-5. CCD7-f>t>-!i-6a, 6btiA 

*fSLft:JI**ft£CCDI{fMBl 0A^O->7h/W 
X$rSttM?iJJcCCD->7 hl/yX?8 a, 8btCit 
10 -5, *l:CCD^7h^X^8a, 8 b (CJ; 93-^51 

fi^-s-ccDKidgei ooeju/t^x^sttja^cffl^as 

9 a, 9b£2ID£U 1 H*»O«^*2l0«Ufc 

ccD^idgfi o©'J-fe-y h/i;uxRSic«tom^f 

CCD7-f >-fe>1*6 a, 6bliK 

idgsi otcto-^n^nsfiSitc. av^istaEftsn. 

iiJftfi^ift^&Sg&l 1 IC«kO-9->^ , JU^-;i'h'. A 

20 IC^7jfS]l'3£^J(-tti7J^nfc 2 ^Wx-^^J^- USH 
&L<Dm<D : r—5'fr < omz.Mh,1i 1 ^©ifiJiJ'r-^^J.t b 

$ag#&£n-s. ffi^saei 1 \zn\a>^M<r>m.m\t 

'&'&-$~Z>o M9iytM3. CCD7<>t>t6a, 6b 
S6&UV>X2 4 a, 2 4b(i-*t&0, 
*r 'J yS?±fcR«S*lT*5D 17-OO^D^T 
TZ>h-z>£v>WlWLr)&W3.-e&W}-tZ>. B3fctCCD!g 

1. <t>2. "J -fey h/t;l/7RS(Oi"f 5>df0£*f . 
30 [0 0 0 8] #%9J<D3d£0iJTte. M*% 0 "Tfig&S* 

©H*«*fctt-3E»jlfc#J;IflMeeS«P«4 0 a, 4 
0b*6 ©£8t7t£*fl-£j&7fc« 2 9a. 29b tfj&Tt 
U »te2 9a, 2 9 bT'jSTtbfcgB^lCffl^TSC 
CD7-f>t>*6a, 6 b<7)ilJ*«^*-fc$^;Vi<t5 

ic-r*. -r&to^jswoaaswofcfc. ccd^-t > 

t>t6a, 6 b<Dffi7j{f*tte. 04 (A) « 

(E) . JIrF3ttfc«%ffi£tt-2H*a>ttl:bDS 

40 (s) . n^ftoffitttc^TsBXoaiA. uses 

WtC^T-5iii^C»ti{73WB©(lllcai733tl-5^ C 

S"iefeS^ffiJC^-r-5ia^Wffi73WB*TWm (m< 
n) H^tt^ffiLfc^W^-f >^*-K0<£BBte-r 

-a. ^cofcj&t^-y-'f x^aa?3 itesmmzmmv 

tzMm^-iX <£££#l*l> *©-y--fX36»6 
CCDM >-fe>U"6 a. 6 bC0£>S?Siii^S:m*l9:^ 
-?-<D^U/5:iS^Sc<0ff^$CCDffii!iaPl 0. 

so {f^ts&sss 1 1 . wmMum^ 3 2 . H£3SEattM« 
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SB 3 3. S3MKH»ffi3(K m&&Mm&fflffl& 3 4 

[0 0 0 9] ifefcffiSiCTSe 3 0 tt. 2t&nT#fciB3£R 
Ojf&i;:t£pTCCD^<>-ti>lJ-6 a, 6bOiii^co 

tC^7fc<g2 9a, 2 9bBlt^o CCDIKlljgElO 
Ifl ltttl7<>©i*ft*«2mT?»5tl/Tif 10 

m&ommiz'&i tbj*****^ urffljesESfrfc 

€r£IIi*»c<0*«fctto TRHW3t« 3 ©SSAEtifeje LBH 

5«cHW3tta3ssw«i-r5. Bjaea*s*!Hias3 4 
0 a, 4 0 b*H«K*«io{a«o"r<r^ffl9*T«p»-r 

-So 

[0 0 1 0] *aswoiUfiW(cj;nfri, ccD7<>t 

>-tt£2^fflv^ Sfiftt;:, T^f^tiggS/jT^ d £ <fc 
0. CCD7-f >-tr>1t£ l^/a^fcW'&lCtfc'^ CC 

^ £ <h T 1 -3 CD C C D =7 <t >-fe >it &m Vifc £ # «fc 1^4£ 

T 0 izm^- U & * * Wtfrtz S & ^ J: "5 K L ft 

d 00 . ( i . j ) = ol ( i ) • d BO ( i , j ) 
fc«U a(i) :«i 5-f >«BlDWp<03taR«IK 

d..(i, j ) : » i 5-f>» » j #@C0H^fI^ 
d..(k) : -fc>1t©*k#BOpi*Tr5B*"rs#Ul 40 
*Tk>n0ttd (I (k) = 0 
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[0011] &*5, c<^^^-craH^co^^$, Bj^sie 

n y £ i£g£m/ n ffif^f £ Z t. K «t 0 JtWSIft*^ 

[0 0 12] ±EOct-5ttiiMftaHltSI«"Ctt. l HO® 

l>. *fc. ^WV>mMM<D£o (CC CD 5< >-tr>+h 

©fli^JBTSns. i5i:ccD7^f >ir>itcot>^iii 
ffi$E{£tfitSL^m&* CCD7-f >-fe>-y-**J*^H*ftn 

[0013] utfic, iig<os»ia«»*ffio«!Pa*^ 

niS*»OCCD5>7 h l/yX^^CCD7< >"fe 
SBcoiS^ai^dop. ( i , J)tt«T<0«fc'3fc:&*. 
Z{d 8i (j+m(h-l))} (1) 

[0014] 06 mn&m&nmfa&i&^Tmx* 

m*P. 5 1a, 51b, 52a, 5 2b, 5 3a, 53 
h\tt>-f)\/*-)VY> (S/H) SIK. 5 4a, 5 4b 
tiiitiaSg* 5 5 «X-f v finite, 56a, 5 6b t4 A/ 
D«»». 5 7a, 5 7b(4«»glK. 5 8a, 5 8b 
ttSPta^^^eU* 5 9 a, 5 9 bttJD»¥^iaB, 6 3 
a, 6 3 b ti^SlHlK, 6 4 a, 6 4bttW«EIB8, 6 
5 a, 6 5btta«»/t'J, 6 6 a, 6 6 bBRKfltlil 

6S, 6 7t4^#^(iiK"es^o ccdh >-tr>-y-co 
mtj<Di?'{>tt\z, mah @4 (a) tc^^n^ct 
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^MiBTJ^o Ctl£ 1 ^< ><Z)&^teS/H[Hl&&5 
la, 5 1 blzmfrtlCCD5'f>-£>~y'<D&m!7ay 
«r«[»*|***nT* ^4 (B) <D$imzteZ> 0 ZL<D^ 

& d C C D 9 -f >ir <£> §ii * IcSSf £ B&B#£t5 * 
rff£l*J:o\Z±T<Dmmm^$:ihtllsT$><o frlZX-f 

HEIB5 1 a, 5 1 b(DUi^«S/H[HlSS5 2 a, 5 2 10 
b, S/H@K5 3a, 5 3 b, iSilXA/D^aiHlB 
5 6a, 5 6bK:»jMa*. 1 7^f>l:^cOCCD7 

ffl*jteS/H[H!S&5 1 a, 5 1b^lt, 07 (A) fC 

10 0 15] T&to-fe. DS (S) , tt*ffiO<B«**-T 

<„ Ctl£S/HlHlgS5 2 a, 5 2bim DS 
(E) (DfiT*>^*— JUKU, A/Dffi»EII»5 6 
a, 5 6b0±iS'J77l/>XV r(IH <i:-r5o 20 

Dbi ( j )/(V refH - V rcfL )=D BK ( 
TzfzV. D.«(]>: j #BOIB*^6tB**n*lfaS 

D.« : d S (S)^6IH*Sn*»«SnfcP&KFm* 
7HUXtt'Jt7 1-3*1*. 30 

[0 0 17] i ><oaa*<z>*oa*ftff 

(d.. ( j )+D.| ( j ))/(d..ref +D..B 

d..(j) : a»qi*tt*Wo&t*© j#B©IB*K:* 
d, OTe r : aS*il**0«>l7-f>«KDWB3t«*« 

d„ b « : wBHSR36^a»an*«asnfc«ffipai* 40 

OfifcBtLtnffT^flSEBSS 9 a, 5 9 b, ®*[hI8&6 
3 a, 6 3b{:*W5. 

[0 0 18] 3l»lel&&6 0 a, 6 0 b<7)— *<Z)A*JCtt 
OFfflft^iJ 5 8 a. 5 8 b Srtt^fflLfcffl*/ (i£2) 

{D BI /(d.. r .f+D... i *)}-(D BK ( j )/D B 
£&9«*IhI!K6 3 a, 6 3 b<BftflIAaK:»rt*ft*. 
10 0 19] — MS0&86 3 a, 6 3 b (OIE^A^ 
d, 0 ( j )/(d. ere r+D. oB i) 



#^¥5 - 19 15 7 5 
10 

K53a, 5 3b(CaI#, DS (S) O^lfc^^H 
ft*ttT1f>:/;U*— Jl'KU if 43(3% 5 4 a, 5 4b 
T*i4SLTA/D^SU5Ig8 5 6 a, 5 6b<DTW)7r 
l/>XlV feU m, O^0A/D^M5 6a, 
56b(?)l/77l/>XV fefa , V refl tm^rXil (S/ 
HlHl8&5 3a, 5 3btf)ttJ2j) i<DH»ttl2 7 (A) lc 

[0 0 16] c:n«cj;OA/Da«i**a:sn,.*cotfi* 

l$tylomx.®$&5 7 a, 5 7 b^T^DMfit^t 
T (C C D 7-Y >t >1tO 1 5< >»H±® / 1 'J £8 
SfcO) Btffi^J^U 5 8 a, 5 8 blC&^ 1 ^-T >^ 
(CCD5-f>-fe>1f<0«poB*jRn«/f») 3&«8B«a 

j)/D 1K (2) 

*^t)^^-r^>o as*«ioii*-cofc«&*'rA/D*si 

ttK0P#(CS/H[oIS&5 1 a, 5 1 b S/H© 
gg5 3a, 5 3 btC^#WB^>filT1f>7 P ;i'^-^H 
U Jf49[Hl%5 4 a, 5 4 bT*t«[gLTA/D^&tH!?§ 
56a, 5 6 b<Z)TI8 , J^TU>XttV refl tTS. ± 

p^U7 7i/>xin flgpKfta*/^^— 

flH>JfcV r , fB S:J8^S. d*ltCj;0 A/D£SUmgS5 6 
a, 56b^U77l^>XV refBt V ref i<hfS^A^ 
(=S/HEB5 1 a, 5 1 bc^ffi^) tC0H«ttH7 
(B) {Z.7K^nZ><k0\ZUZ> 0 C^R^TA/DSSto* 

fcs*u *<o«tt, 

«) (3) 
)J«X*3n«. $»6 0a, 6 0bObo— 

JjOAtHZlZMW^m&S 9 a, 5 9b©tHa#*A* 
£tl3o JtJD#¥^blHlK5 9 a, 5 9bte, A?l£*l£ 

o^ods (s) otiottcoNta^iwiiifi^ 

fl^FiSffclHllS 5 9 a, 5 9b<7)ffi^tlDS (S) (DW-^ 
fit, ft5^ttft*«T*SD B «/ / (d..r,f +D.., K )t34 
£ d iOBE *S@K6 0a, 6 0b<OtU*tt. 

B )=D BB ( j )/(d t . t ef+D.o B1 ) (4) 

(Ctt. 5$ (3) #ArtSft*©T»SElK6 3 a, 6 3 
bG>tti#tt. 

(5) 



( 
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(5) ) £SJ9&*-[hI8&6 4 a, 6 4 b50Si:liSJt 

7W&*3*o £0?£, Pfffla^'J 5 8 a, 5 8 b. 6S 
V^^'jeSa, 6 5 b0f^^7Kl/X, ^c^itJL 

a(i)-d..(i, j)/(a(i-l)-c 
jfc*:U a(i) v^>O^I&DcDP#0 

d..(i, j) : i*6R*»-?fct*©] SS^iH^fC 

C©m*tt. «30#x.lHlK6 4 a. 64b$:i 
{a(i)-d no (i, j)/(a(i-l)-d..r«i 
= {d..(i,j)/d..(j)}-{a(i)-(d. 

i&9. {a(i)-(d.. fef +D..,i)/(oE(i-l)-d..r.f + 

^e^Sfr&^M^x—^Jtt. 010 (A) , (B) 
leJ?&6 7tC:fc^T0 1 0 (C) <B<fc3lc£»*nttl;Jj£ 

*&afc^S**fTfc5££fc<fc?K loo 

ccd ^-f >*t >if*ffl^fct# t w«a>ta*»*-cm 
[oo2 2] ms\z. m^mm&omonmm&TK'tm 

3 a, 6 3bJTH 0 6 Ofi^fflaatRI U^fiTCfc 
*„ H6t«Ufc«^Ja3SfiBtOit^tt, $EIT[h]8§6 3 
a, 6 3b<Dmij&ft'<Wx.®166 7\ZKtli£tl* 2^> 

&«>«JQ#*.l5lK6 4. eS*^^U6 5, B£S[hI&&6 

fc^Ctdfc^o -€-O*m0 6 fc^ Lfefi^ffiSgB £1^ 

i;t*<s. b 8 omm&wmt* H6<D«#jaa»tn 

[0 0 2 3] H9tt.'fll#«ia»CDHK:iB<Ol6IB«** 

tit^^o a 9 ns-rffi^fflaa 1 ii^^ta/d 

g£&lElS&5 6a, 5 6 b£-m, H6<0(i#«ia»tH 
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7Ki/XliUt7 h^n^ e 
[0 0 2 0] H«OA;m4MJ£lslK 6 3 a, 6 3biT 

tt±Ea**Po«toa*fcrauj:'5»-fftons. jut, 

a, 6 3 b^StB^jSns-r— ^tt* 
L.i.i+D..,,) (6) 

^Ofirg£LP£ff[H]S&6 6 a, 6 6bCA*$n, &7 
^>rtl:ai¥/ : E l J 6 5 a, 6 5b€«*mbfcm 

10 [0 0 2 1] £nfcl<fcO»»§I»6 6 a. 6 6bOffi^ 
tt (6) ) / (5) ) iO 

+ D. oBK ))/{d. 0 (j)/(d..,,,+D....)} 

oref +D.o„l)/(a (i-0- d.orel+D.oBl)} 

(7) 

ttt@B5 6a, 5 6 b<Dfflrt*<* W0#*.lHlg&6 8 
a, 6 8b^bt, 36-c§x.Ih1^6 7, /t'J6 9 
a, 6 9blcA*?£n, 2 t^oafe^— ^SSISiBftO 

^cox-^^J^bM^^lo<7)tt^Jx-^^J<tUTa£^ 
20 wz-t>nz>^LT*$>z> 0 z.com. m^m^^e 7\zt 
(D^^-^^xtiLtim^, m i o (o iz^Ltz.<k 

o\ZDS (S) (?)WlhnTlt5o C^DS 
(S) OlfffiSttSJiVifcJ&tC^^'J 6 9 a, 6 9btC 
-5-n-€ r n©-fe>iJ-*^ffi**nfcDS (S) Oli?B£:« 
fiFUT*5S, ^-^£&^#*_/rff> irl/^ MhJSS7 0 
«C*3^T2:3tODS (S) SJfAU 010 (D) Oct 

^w?ii£\&<Dmz'fju?o ^(Dft&meizvkisfrmnm 

[0024] 06, 08, m9<Dm^mmmz& 
oo#*ii?FPatcit^fi<»3£"rs;itT, 

[0025] aint 0 6tc^Lfcfi^fflageoteo 

a, 6 1bR^ : E , J6 2a, 6 2 brtMtfiOStl^J&'C 
ME (3) jttlZ^-t£o\Z, A/DaS«SK5 6 
a, 5 6 bom^ti. ««3M1hIK5 7 a, 5 7 b£0 
^Ofig<h LSPg¥^fblHlK 5 9a, 59b. ®g[ElS& 
6 3 a. 6 3b{;Wtl^, — ZLCDW)fthm$$\Z#i 
(DZtfimtitLZo tfHJ**^E«J 5 8 a, 5 8 b**S. 

so ton*. co!)m*ttanjna»6 i a, 6ibCA*sft 



( 8 ) 



(CCD^-f >-fe >"&(D 1 ^< >tt£X±<D * ^ U 
*>C» , ^'J6 2a, 6 2 bOffi*£<0fta*ft]fflHl& 
6 1a, 6 1b^eaj*$n^o ^KPgrtfJ^^U 5 8 
a, 5 8 bti®UJ*/t^-> (j£ (2) ) €:l#@^e> 

*4, iiD^ffi^-r^o C<7)fc^*SlHlSS6 0 a, 60b 

Z { d b t ( j +m(h- 1))}/D BK 
#®^tl^C^lC^^o *^lHl8&6 0a, 60b©t)O 
— ^OAAilttHHfT^fblilRS 9 a, 5 9 bOffi^ 
A^^tl^o mW-^it^ 5 9 a, 5 9bH A^J$ 
^fflP«-^ON(7)££[C, ArtStlSBSitH^Srje 

K^0P#<7)DS (S) Ol©tti:ONt&SS!WI§ 

{D BK /(V. oref +V, oBK )} • £{d BK ( j 
= £{d BK ( j +m(h- l))}/(d.. rer 
£»:9. 6 3 a, 6 3 b<0ftfl«A*lc8M*tl 

[0 02 7] — MS IhISS 63a. 63b OIEffllA^J 

d T0 (j )/(d f0 r*f + d t „Bl) 

(5) ) £«J0&*-l£l?g6 4 a, 6 4 bSrHStttRS* 

Ifcffla^U 5 8 a, 5 8 b, ^ 30 
»J6 2a, 6 2 b, fig** 'J 6 5 a , 6 5b(^it 
i^TFU-X, tt^ti] L7 K l/X tt U 1 7 h 63 
&<DA*142S» Isie 6 3a, 63b £ Tfl4Jig2Sg*pCD 
BiOji^iraUi'SlcfTtons, KT» fiS*A^<hIB 
•A*©av><DKWw^Tti. ffiifiUfc (6) 5£«T 

oaa?atra«T*s. 0i2it ^8tr*p#iHi?s 

6 1a, 6 1 b&tfjA^E'J 6 2 a, 6 2 b Srttftl Lfcfe 
HI 3 t>H9illlP»I5IK6 lRCX^^E'J 6 2 

[0028] Hun m^mm&<D%.izm<D^mm& 40 
^fiaTS^o @i 4ic^b^w j ^saiig5^*5iiT, 0 

1 1 i£^Lfcm^ffl3ffi£<Z>fiW4, 01 KC45W-SBIF 
ffl^^E'J 5 8 a, 5 8 be*«Wa>H«WT?tt. R* 
«U*WBflS (ROMft) LfcrtFtBrt^U 8 0 a, 8 0 

-5. HFfflA^U 8 0 a, 8 0 b'MDElfttt. 09*.tf« 
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[0 0 2 6] «U 6 2 a. 6 2 btt«*«U» 

l/X*Utyht5. *§Tii*ftfPtbT»41lPlHllBS6 
la, 6 1 bcoai^J^^n^niSg^^JiKCm^g^ 

Kl/XSUtyhtS. £<Z>fc»*JHnIft6 0 a, 6 0 
bOA^IC^J, 

(8) 

T\ »Pff¥^it;[Hl^5 9 a, 5 9b®ttiaMU DS 

(S) co^fS, fc*W4ft*ttT*SD BI /(d.. r , f 
+ d...i)£fc*. £<Dffl>mT©fiS*R*B[D. Htt 
SK*«tOT?*»lsIK6 0 a, 6 0 b dA^ ftae 
©S&6 1 a, 6 1 bCDho—JjOAJjte. Pffffirt^U 
5 8 a, 5 8bA^Offi* (St (2) ) T&D, 
iS0K6Oa, 6 0 b<£>£B;frt4, 

+m(h - l))}/D B i 

+ d..„> (9) 

\Zit. 5£ (3) *«A*Sn-50t?«ff|IlB6 3 a, 6 3 

b<Z>HJ*tt 

(1 0) 

14, 01 io{i^fflaaiJtrai;3»**<»o. to±. 9 
[0029] Hi5n «#«aa»oje^fl&(o*««* 

STHTfc*. HlSOi^ffliaiiH 012C7)fi^ 
aaBcOBaFta^/^U 5 8 a, 5 8 b<Z>7^:b0fCROM{fc; 
LfcBFHia^U 8 0 a, 8 0bSfflV^i5l:bfcfe 
CDTfe^c StoT, 01 2©«-%J!iaatH««cWtH* 

Bgm^^^U 8 0 a, 8 0 b'sOEig, SfEftfttt 1 4 
HKST»M«£:HDT**. H 1 5 0«#«ia8B»4, 
HI 2 0Bfffli»tHi;»ft* J »D, *®±. 

[0 0 3 0] 01 614, fl#«Laffi0H£&0£ffi0!l£ 

StiTSS, 01 6(7)ft^SSBt4, 01 3^){I^ffi 
ggpcoffgm^^^U 5 8©*vb9fcROMfcLfcWm:& 
/t'J 8 0Sffl^-5«t5^Lfct>O7?ftS. fi£oT, 0 

gats. ais*ftJ4Hi 3<o*jB«trai;"Tf»s. 01 6 

©«#»a«tt. 01 3 0«#fll»»tWUJ»*#* 

[0031] 011, 012, 01 3om^5aa 
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[0 0 3 2] 

(1) m#m i m.m<D%WT*te. xm&&m^\z&Qm 
m<D mm. izm t£.mn.m^ & n z> mmmmmmiz & v> 

<d 2 -2<Dft.m&&mT<omtmzm?>-tii2n2>wt?>-%t o n 
mizttfc?z&m&m<Djjfa&Kwzmjjfattzz><}i? 

izteWi^imumytfoii. ^^mz^m^tm&^. 

Hj*;gB#£*— ^n-t-s^at. ±82 2-r>©*-ji'KT 
cfefcoEttrrs^a^. ±EiEa{t¥aoaj*'r** 

>Kt>3tO»*Hlbfclil*irJ:OjE*ftT*JB2 

(2) tt#jg2sB®»%9m;t. i e«©bw;: 

•5^a<fc. Ht^2OC0*:-;i'h*-r-S^e<0ai^«:»*<i: 

7j%$nTi^a^wtB^ : £*:-^K-r-5^2co^e 
<t, HaiH^-;pf i T-5^2©^awai^i:Btn2^ig^a 
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(3) SfcftH 3 EffOftimi. ffi&lilEIRo&HIc 

sfgt. ffiE2o®*— juK-r&^Rottft&stp^ 

t. fliE*— JUHT-5^2(73^a«>ffl*tH5l2l2te^a 

wtB*j£?iig-r-5#a£:. iffiES^-r^a^m*/*^ 

a*£j«T**a©ai:&*. is«6tt*«-3fcm**»6 
ttfsttJF^a^eRtt. sBcjtwfts^saj* 

(4) «#E4E«©5SWTtt. M:&S2xtt3ER0 

(5) m&m 5 EieoxHTtt. i browpik: 
*sht. 1 7-r >fc*?fc*«fi*tii*©*oaBiii*at. 

^a©rt^^ 1 >\zt>tzK)m^-ihLtzm^ii:^mm- 
-r-s^at. ±iB»»#a«ai^*^iii^tc3 l em^^ 

at, ±E»«*n3t«Fi»a*fl#**«RT**a«)ai 

(6) mxm6t£m<D%WT-\t* »*«i~4Et^ 

■5. 

[02] %ttX8UK. ffiid^. m^sa3s***-r0T- 

50 [03] CCDffiftffi^ma/WXSr^-r^-'f 
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0T'&3. 

[04] CCD5< >-fe>+>-©fcliaft*l£*T0T?& 
•5, 

[0 6] ffl^J&38B0>^8fi0>J£*t-0T&*. 
[07] CCD7-f >-t>-y-«l 7< >»COtt573$^ 
-T0T&-5. 

[0 8] ft^SaSSBWftiKOllig^JSrS-rST*^). 

[0 9] mn^m^o)^zm<Dnmm^^-r 0t& 

[010] M^^lHl&WA^-^JtffiTJx-* 

[0ii] ®^&ggG©Hf;ffi©*;&s#J£Srr0-e& 
a. 

[012] ft^ffiggEWMlC{tfl(D|SJS0y£*-f 0T*& 
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-5. 

[013] m^9mm><D i s.\z^<r>%mm^7F.-rm-Q$> 

■5. 

[014] ft ^^SgSWjgtCflSco*i£CSJ**-r0T:fe 

[015] fi^$ag^©MlcftS«^i60iJ£^-r0T;& 
-5. 

[016] ft nmm&<D3s.\z{&e>nffiM$:7F;-rm-c& 

•5. 

10 [8F^<Z>lfc93] 

7 a, 7b-CCD->7H/y^. 8 a, 8b-7* 
h^-ft-F7K. 9 a, 9 b-ffi7jgB. 10-CC 

DffiagB. 1 1 -fs^jaaa, 3 o -mytmmm^ 3 
1 3 2-MW3taa*i»*. 33- 
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